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(54) REFRIGERATOR OIL COMPOSITION IAND FLUID COMPOSITION FOR REFRIGERATOR 

(57)Abstract: 

PURPOSE: To obtain a refrigerator oil composition which is usable together with an HFC 
refrigerant comprising HFC~134a, does not cause seizing in the compressor of a refrigerator, 
and has excellent lubricating properties and long- term high reliability; and to obtain a fluid 
composition for refrigerator use which contains the composition and an HFC refrigerant 
comprising HFC-1 34a. 

CONSTITUTION: A refrigerator oil for an HFC refrigerant comprising HFC-1 34a which oil 
comprises 70-99wt.% alkylbenzene ingredient 60wt.% or more of which is accounted for by one 
or more alkylbenzenes having a mol.wt. of 200-350 and 30-1 wt.% synthetic oil containing 
oxygen. The oil composition comprises 100 pts.wt. refrigerator oil and 0.005-5.0 pts.wt. 
phosphoric ester compound. 
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[0042] £fc*y^y=i-ik7)£14fb£%i<tLT 
tt, <K'J*-iU057 , ;U*U>^-*v' KfsH0»» 
«-(DX-7lU1btt«:£tf¥(f CCW5^'J * 
-|b<h LTH\ <K'J *-lUx7.T7kO<t £ 5 T*«lJ^Ufc 

[0 0 4 3] —35. ±IBTt>3 (e) ^h^tLTli. 

[0 0 44] 
Htl] 

O 
II 

— c — c — c — 

[0 0 4 5] jrSKJIItttKtt* «T© (1) 3^ 
(2) SL (3) SCW*n*4rl»Xfeft%. fccUfC 
ftS©lb^fo©;S^!&l&i:ff#£ LlMb^i&<h LT^lf 

[0 0 4 6] 
Kb 2] 

o 

( R'-C ) - X - ( R* ) - (1) 

m n 

±IB (1) 5£*. XtiBE^ii{6~5 0. »$L<«gg^ 
&6~2 0CDm+n<W7)5f#J£l. SfeliZlU+lUaS 



&fStt9«CTU R^itfR^il^-T'tSftoT^ 
Ttfi<> «l«l8HISRl ~5 0. #$L<(±0?igSt 
1~3 0©BE<b*^S. »$L<li7 , ll/*ll/«. 7xX 
lUSXl*7'lU*lU"7xX;l/»^U mfc<fclf n ti|^)— 
T"tI§^TL^ l feg<> tnfft1~2 0 4 $?*L< 

[0 0 4 7] X t LT$?£ Lt^Sfil^t LTl*. *<* 

WKiifliiUf* ^>iz>m. -i-yzisym. t> h^-b 
issn?© i.flSfcttao&flffMfcft i ~ 2 otDT'iu+ii/ 

ST'B&SttfcT'lU+lUg^SfiBIff^tfStl*. 
[0 0 4 8] Rlfc<fctfR2i:LT»$L^Si:L 

ius cr^T©Mfti*«#tr) . -jrivm cr^TcDS 

tt#£#tr) s ^>?ll/S (-r^T4>gtttt*-^€r) » 

^To*tt#*dtr) . ***iwi (r^TADStt** 

ius cr^T©si4(*^#tr) » xh^n->iu* cr* 
ius cr^TfflStt^^^fc) , y^3->;i/S cr^r 

> 7iX7US, h'JiK (-r^T<7>gtt{*£# 

€.-) s ^->yiua cr<ToMi4f**^t.-) * x^iu? 

xxil/* Cr^T^Stti*^^) . 7Ptfll/7xx;U 

<3DMS(**^t;) , ^x?;U7ixiu« CT^T©Mtt 
flc^t.-) v ^>^lU7ix;U« (t<T<Dm^^ 
tr) . 'v+v'iU^xx;!/* (t-^TOTStt^^tr) . 

ii/7xx;i/S cr^Trosft^^fe) . /-;k7iz 

IUS Cr^T<DS14f*^fe) s x->ll/7xx;l/» 

(**^t.-) . h'jf^k7izjn cr^rcstttt* 



(7) 
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ts) . ^*^7 r ->;U7i-jUS or^TWgltfc*^ 

[0 0 4 9] 
Kb 3] 

Of 0 1 



R'— C 



-R< — C 



-R" 



(2) 



tS<. **V?*lsif?iS'1~5 0, »^L<I±B5^S1 



-O— f R°0 -) — R 7 — C- 
p 



U R7fcJ:tfR8tiH— TtM^^T^T^a 
<> ^tlfnKiai ~4©7Jb*l/Vl«SU R9 
tt^tai~5 0, 0* L<f±Klgai ~3 o©K<k* 
mm. »$L<«7';l/*;USs 7x-;US$fdi7 , ;U* 
;k7xx;US£;SU pfc<fctfqliH]— niSoTL^ 
Tt>S<v fh?tl0~3 0« 5fSL<(±0~2 0©I 

[0053] AT«*tiS7';H]-yusi*©7';uzi-;i' 

£:LT#£ LL^©<tLT«v MttttKlitfJ;*.^ y* 
y-/k x$y->k 7p/\V-;U cr^TOMtef** 

. ***y-;i/ (-r^Togett^tj) . y* 
y-;i/ cr<T©slt(*^€r) . ?»y-;i/ (T^t 
©Mte***^*,) . ■7>7 r ay-;u cr^TOMlti*^ 
#t>) . Kx*y-^ cr<T©si4f*^tj) . hj 

ts) » ^^^x*y-;i/ cr^T^sttft^t?) . y 
^ay-./u cr^TOMtttt^tr) , -rp-?y-;u 

tr) v h'j=i-9-y-;u cr^Trosittt^fc) . 7h 



1 9. »$L<lt^S1~1 0<DTll*ls>m*iji 
U oli1~5, »$L<ti1 ~3£DMSf«^LT^ 

[0 0 5 0] R3fcJ;tj : R5 < »; LT5f $ Ll^JSi LTUx 
MttfttcliGI xtf, luIB ( 1 ) 5r?S**i£<b^ii!l4>© 
Rlfc«fctf R2£ LT»$ LUgfc LTSUPLfcT^U+M/ 

7 x -,/u»$f c ti7';u*;U7 x x;i/«& £&mf 5 

[00 5 1] R^tLT^^Lt^^UVat 
[00 5 2] 

Kb4] 



R°0 



(3) 



iw ^□tru>-yj3-;k i. a-^vv** 
-;k 1, 2-^>v'^--vk 2-y^u-i. 3- 
7pa'>^-j1/ v 1, 5 -^>^>v^--;k 

>^U-^'J=l-;k 1. 6-^s+fV-^-ik 2-X 

^;i/-2-y5 1 ;u- 1 . s-^py^-^-^k i. 7 
: — w7^>^*-vk 2-y^;U-2-7Ptf;l/-i. 

3-^PM*>-^*-;k 2, 2-^Ifil/-1, 3-^ 

py\">->*^- ;k 1, s-^-^^Vv*'^— /k 1.9- 
y-^^-^-^k 1, 1 O-TAVv't-Jk 1, 11 
-OVx^V-^-Jk 1. 12-Kf3!l>v't-/l/6 

iftD^-zu; h'jy^p— ;ux^>, h'jy^p-ju 
h'jy^p-zi/^^ 5?- (h'jy^p- 
j\,7n/t» N hu- (h'jy^p-;i/^py\°v) ^ ^ 

>-SfXUXU h-ik 5?- K^lUX'J h— JU) > 
h'J- KVfxUXU I — iU) . -^U-b'JV. <KU-J7 
'J-fe'JV (7>J-bV><D2~2 0mm , 1, 3. 5- 

^v^>KU*-;k v;ut*h-;k v;Utf^>. y;U 

ik *->'J h-;k 7>ri — ;U%i*©^fffi7';i/P- 
;k *->P-7.s T'^tfy-X, 'J*-X. 5Ay- 

^i/p-x. 7iU^h-x. h-x, T>y 
-x, v;kl?-x, -tPtf^-x. -<y? 
;ui — hunp-Xx -^x-S'P-Xv ^x-i-y- 

y?;l/-Jf;UPi/K (ISBi*) fc£ff3nf 
[0054] ^fc, R6 V R7t; e fctfR8i;LT»*L^ 



(8) 
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[0 0 5 5] *fcR9tLT»$ Lt^StLTtis 
MUUiGI*.^ 1313 (1) SCT-S*tlS^%l*0Rl 
£5<fctf R2<h LT*?$ L^St LT?UPLfc7'/l/*;l/ 

i, 7i -turn* tdtTiv^y i - z &mf s 

[0 0 5 6] (A) as«fctf (B) ]$#frS&S*5l<E© 
(££S») Kfctt* (A) fiE^©loI<DT 
RSI*. (A) (B) fig»(D^ltfi»*T-7 OSS 

%J-X±v »$L<1*7 5Sa%W±, «fcy»*L<l±8 
0B»%J.X±T£^ (B) J$#2>I3£M© 

±ISt±, (A) fijfcrt (B) j£#©£H-S«if6T3 0fi 
fi%J-XTv »^ L<f*2 5fifi%tXT> *U&gL<fi 
2 0il%«Ti:§i) . 

[0 0 5 7] — 7J. (A) {£#©IE£m<D±RBtis 
(A) J$#£ (B) fig^©^fi-««*T*9 9Sa%J.X — 
Ts SfiL<l±9 5ii%OTx *'J»$L<tt90l 
a%J-XT?£3> (-r&fo-Sx (B) j£#tf>IE£a£>TRB 
tt* (A) JSttt (B) fiE»©^f+a«*T'1fifi%W 
±, $?£ L<tt5ll%«±, <fct>#3:L<li1 Oil 
%J-X±<t55:S) o 

[oo5 8] (a) mftcom-smaTmi? (a) 
(b) ^<D^mmmz'7 om&%^(om^zit. 

(A) j£#<DIB^a<D±BBtf (A) «»t (B) j£ 

»©^-n-a»*T-9 9ss%*s^«a^^i±. ^s-> 

[0 0 5 9] *^PJlJ:fett«>#^)4li±IH© (A) 7 
;U*;l/'OHf>fc«fcIf (B) WK«d«-r««jSjAa}S 

C - 1 3 4 a *#WTSH F C^ffl^^>4<t LT» 

[0060] &ic*mi<oy$wst%mim(f>M!m&* 

(C) g^Sl^f/^b^fttH U>^xX5F;k . 
IttUVliXfJk Rtt'J>»x:*yrt/©7 , 5>*» 

[0 06 1] ctL6«o u ym^^i^mt-^Mt. u> 
a-;ui:©xxx;u£5tMi2:©il^tt:T'fe5<» 

[0 0 6 2] Uttftfcliflljlfcf, U LT 
It. h'J7fMX7i-K h'J^Vfil/*77i- 



-K hy*7f/l/-ta7i-K h'J/2;l/-ta7i 

x- K h U Kt->J1/*77i- K h 'J h 'J t^/U* 
X7i- K l-'Jf h7r->;l/*X7i-K h'J'O 
$f->Jl/*7v7i- K MJ'\+tfv';l'*7v7i- 

K hij^rfMa7i-K hy***^^ 

*X7i-K h'Jtl/-<iKW7i-h > h'J-7iX 
MX7i-h. HI*U5W*Z7x— K MJ*-> 
1/ZMX7I-K 7U^l/->'7x-/l-*X7i- 

k *->i/-ji'y7i2Ma7i- hftif^wstL 

W7i-K iMVW->7K*X7i-h> ^ 

y^*->jU7'>'y h**x7i-h. ty^y^i/T 7 ^^ 

t//z;l/7->7 K*77i-h, ; E«/5 I ^;l/7'v' > y K 
W7i-K =E/7>f ->;l/7->y K*X7i- K 
=ES Kx->;U7->-y K*X7i- K ±S h 'J =ri/)\/7 
•>y-K*X7i-K t/f h^7 r ->^U7 7 ->-v Kta7 
i- K i/^V?f->Jl/7->-y K*7>7i-K 
'\* H t7 : ->;b7v'7 h'*X7i- K t/A7*f->il/ 
7-> y K*X7i-K ; ty?l-5'^5 r -»U7'-> y K*X 
7i-K t/tUWi^vK^i-K 
/U^S/v K*X7i-K >»<>^U7 , -> v K*77i 
- K -A*->;l/7i/yKta7i-K V\-??lV7 
-sv K*X7i-K v ? ;*-'73 L ;U7 7 v"J' K*X7i- 
K -7/i^7->'yK*77i-hx v ? 7 r v / ;U7'-> > y K 
*X7i-K v ? '7>x->yU7 , ->y KW7i-h. 
Yt'sWsv K*X7 i- K 5? h U r r ->jU7'->-> K 
/W7i-h» i^r h7T->;l/7->y K*X7i- h> 
v ? '<V27 r 5'/U7»->y K^7i-K v> v \*-t7 r v/;U 
7'-> y K/W7I- K v ? '\^7 r ->;U7'->y K*X7 
x-K -7*7^x->Jl/7->7 K*77i-K v>*U 
■<)U7*sv F^X^x-hSiftfPfcfSft*. SH4'J> 
MXX5 1 /l/£D7's>^t LTliv IuIBMHUVSxXt 1 
)UD**ll>7~>. x^;U7' = >v yntf^UT'HVv 7" 
fj|/7SX ^y^UT'SVx '\+->;U7'5>, 
/U7 = >, ***;U;PS>» 3>*y/W5>,. ^x^;l/ 

;l/7sX -y^\+v;U7 , = >. v-^y?;U7'S>. v*^ 
•?^A/7' = >\ h'>iy^l/7'5>', h'Jx^;U7 , 5>. 

T 7 ~ h'J'\*->;U7'5>s hU^^;U7 , 5>. h 

M77i-h> hW-70DIfM77i-K 
hUT. • ^PP7ilMa7i-(-, #U**v'7';U 
*UV-fcfX [V s (•7PP7';U*;U) ] -W7i-h6 
E&mifSftZ* HUV^xx^^UtLTli. 'J^FJU 



(9) 
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7.774 &*<79-lU*Xyr4 K 5J***JM«X 

k •>*')>f->Jl'*X77Y k v ? K7 r ->;U*^7 7"f 
k 9*1*4 tU*X7 74 -J? x -11*7.7 7 4 
k •^L/-»*X77'l'h. h«J5 r 9 1 ;l/*X7 7'-r 
K \- 'J ^1/^)^7.7 7 4 k K';^*->il/*X7z 
-Tk f*yV7»b*X77"f k hU*^^;U*X7 

-<k h'J'7>7 i ->;l/<hX7 7"r hx h'JKrJ/MX 
■774V. hy*U<</U*X7J»-f k . MJ^xXjU 

[0 0 6 3] CtlS© (C) U>MXXx;HS<k^%l^ 

(b) ws«**r**oaffl*tfi oosasptc^L 

T#2:L<«:0. 005-5. OSflgB, <J:>J$?£L< 

liO. 0 1~3. OSggPTS^o 
[0 0 6 41(C) 'J >&XXx7i^<b^%©IE^»£» v 
(A) Jfcttiiitf (B) fi£»£D^rH-1 OOfifiSBtottL 

TO. 005 SagP*SS©li^i U VH77/l/^ 

<x -75, *4>IB£S# (A) fig#is<fcri (B) 

•&ft 1 0 0 fiflSHCfcf LT 5 . 0 fifiSP^Sx^Jl^ti 

[0 0 6 5] CttS4>U VffilXxyl/^fc^B^IE^K 

i±*mmy$m& : &mm®i(D'&m(D--o-z&z> c . hfc 
$rya-jW *x*?jir*w&?J8<.ifc*dicl&. uv 

[0 0 6 6] $fc, *fiM3®*8liaMUmic£l , 'T« 

®7 xxjuyy-vsJ/n-y/usixtf+sMb^* 
<3>^"U v 5?juxx ? jl/Slx <ftr -Xb-g* 

©x<K*-><bliB58l : E/x3.7^u 
®x#*5/<Uffl«* 

[0 0 6 7] 07 1 Zib^U ->yjH-r;l/Sl#*-> 
{b£*&LT& MttWKli. 7i-/bf'J->yJH- 



~1 3 ©T^U+JUS* 1 ~3<1WTS 
t>©T**y» I t'T- i kgefSl»4~1 0©7*rt/*JUS*HB 
«T ffilittf n - 7^1/7 x x;Hf 'J -> v^Ux- 
^/k i -7fil/7iZ/^U->->*JH-T)k sec 
-7?jU7xXlHH J5>5?iUX— xik t e r t 
^7i-i^'-lv->*;H-fJk ^>fil/7i2MU 
->v>;l/X-x/k a+->;1'7izM i J ->vjUx-x 
/k ;l/7 ir u ->j;;n-f;k tf-f^l/? 
x=ju$ru5>57iH— ?jk yx;U7xx;i/^'j^5?;u 

X— r;k : T s S)\/-7x.=.l\,?V*/ s Jl\rX.-7-)\>1ilZ1$m 
[0 0 6 8] ©7^U*ll/^yS/5?/UX-x;l/iSx#*5/ 

;k 7>7>';l/^ l Ji'i'";H-7ik K^viU-^'J 
JUX— x/k h 'J xS'Jl/^'J 5>5?;H— x>k 7h77 
»i^U S'S^iH-xlk 2 -x^;i/'s+->;U^'>'->^ 
;H-x;k #-3)-'<>' ; 3 L ;u-5* r, J □-jl/v^yS'S^ux— 
yjk hU^^n— i\r?uitz/hW ■JS'vWx-y 
;k 'O^i'JX'J h-;Ux h^^y->^Ux-x;k 
1. 6-^*tf>5*t->l/5?$ p y->> ? ;Ux-7 1 Jk y;u 
if I — ;u#ij^y->5?;l/x— ^/k #'J7;U*U>^'J 
□-iWEyyj5'5>jn-yik # , J7 , iu+uv^y=i 

[0 0 6 9] ©•7"U->^i/xX7 1 ;u^x/i?+i/<b-&%it 
LTli, SttMtcli* 7i-il/^ l Jv-7/H7fik T 7 

;U2, 2-5**9 1 jb***yx-k ^'j->v^;^>y 
x-k yus'snw^uu-k ^y->s?;k***y 

[0070] ©7"J;U^-*->5>i:LT«. SttMK 
li, 1, 2-X<K+->7x^U>, 7*;l/*/U-i, 2-x 

[0071] ®7';b*;u*=t i ->^><tLTlix MttWic 
«\ 1. 2-x#*->:7*>. 1. 2-X<K*5"*>* 
1. 2-I**S/^\*»>. 1. 2-X#+->'\7 p 
1. 2-X,1f*->^-^^>. 1. 2-X#*->/ 

1. 2-X/K*->^>. 1. 2-x#^-> r >> 

1. 2-X#*->K7 r 7JV, 1. 2-X^-> 
hy^SV, 1. 2-x#4->7 : h^xAV. 1.2- 
i^->^>^x7J>. 1. 2-x<K+->' , n*-9-x* 

1, 2-X,1?+->'N7'5'7 r 7J>x 1.1. 2-X^K 
*->7t-^-5i^*>. 2-X^->y^-x7J>. 1.2- 

[0 0 7 2] ©BE^sCx<K+-><b^%l<!: LTli. 
icli. 1. 2-x<K+->->^n^+r>, 1. 2-xtf 
+->->^p^>^>. 3. 4-xK+yy7P^^I/ 
3, 4-X<K4 i v'->'7P^-y>*/U#*->U 
-h, t*X (3, 4-x^->->^p^->;u^^^) 



(10) 
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Zv^-K x*v-2. 3-x#*->y;ktf/k+:A 
(3, 4 -X^+->- 6-*? <7 P'N+v'VU/- 
^yU) 7*v^-K 2- (7 kf->?P [4. 
1. 0] ^\^h-3— <M -XfcfP (1. 
V>-5. 3' - [7] **Ws*U [4. 1. 0] 
'N^V. 4- (1 ' -/-^l/X^i/X^/l/) -1. 
2-X#*->-2-*^U->-5>D'\*+>->. 4-X<K* 

->x^/u- 1 . 2-x#*->->'5m^*-?>&£tfffyjS 
[0 0 7 3] ©X^i/ikflgK^yxX^Ut LT 

x^-Xb^nrcBtRSfi 2~2 o© 
BifiisigtK^a 1 ~ 8 (DTivzi-j^rcity x /-jk 

7 7 ;U*;U7iy-;U<ttDXX7 1 ;U35:<t:fl ? fi!I^T**So 
KX/tf^XxT 7 U >&©:7^k 'VfrS'Jk "<>v 
;k ->-5'P'\+->;k y h*->x^;k *?*Jk 7i 
x/l/£ J: if -?=f-)\,? x -^iXrJWWf L < 5*1 

[0 0 7 4] ©x,-K*'><bffi!Ka»<!: LTtiv UttMU: 
tt» *n;ir"7 , vx>i6^||>fi§©*i%»cDx<K*Mb 

[0 0 7 5] Ctie©x?K+->'(b-&%)a5(tJT' i 6.$f$L^ 

-5* f| J->^;Ux7.7 ; ;USx^v'{b'&^ I&lsSxtf 
^-Xb^iiJcfcifx^MbBiflS^yxx^yUTfe 
5o «T*fc7xx;k^iJv'^Ux-T : -;l^X/1f*->{b-& 
%fc<fclf ^ y ->v > ;kxxx;Hyx<K+->{b^^ £ l: »J » 
fL<« ^xXVk^'Jv-^VUX-^k 7^l/7izjl/ 
^U->v?;Ux-7 i ;usrct±7 , il/*;U-JfU->^kxX7 1 ;l/ 

[0 0 7 6] cn6<3DX?K+->{b-&%l**^©)%^ 

mmmm^w^r zm-s. zrm^mit&mT&ztf. 

ilS. (A) T^l/^kO-tfVfc.fctf (B) 
r5£j$>4W£fM 0 0SSgPlC«LT»$L<ti0. 

i~5. oaa§p%v j:y»^L<tto. 2~2. oi 

[0 0 7 7] £fc. ±IBU>MxX7 1 ;U^b-&%ifc<fcV 

x^->{b^=& 2mu±.mm LT^^ctit^MT- 

[0 0 7 8] 2Zlc*ftWfc3sirfZ)$&.lgi%imj8.mzZi 

J:t;4iai<D^«-»SsljnSiJ, flj*tfv>- tert-7f 
;l/-p— 7UV-;k if77iy-il/Af<07i/-;l/ 
7 x X;U- a --j-y+iVT 5 >, N, N-5* (2- 
i-y^M -p-7JL-\s>*J7~.>m<0T~>W2.E 

o>mtm±m. v**v^wgm>.Ev>mmiiim. m. 
: ^^mmma>mmm^m , SAT\ ^t^trnmrnm^^ 



^S&* iiS. (A) ^l/*;kO-tf>;&«fctf (B) m 

< it 1 o sasm^-R j: y l < it s ma.mLT?& 
*. 

[0 0 7 9] *f8^7%aHKMEJtc««ffit^^ait|{C 

~2©7y<b7 7 ;U*>T% 1. 1. 1. 2-fh77il/ 
*PX£> (HFC-13 4a) £5 0Sa%feU: (fc 
7£LHFC-125*20 B*%l&Jbd&tftSlft< ) 

[0 0 8 0] HFC-1 34atCg^T't5HFC (A 

-<Kn7Jl/*o»-#» ttfcfcwestifci/^ *<* 
mzltW7Llt. Y-V-?}\>*U*$S (HFC-23), 
97iV*u**z/ (HFC- 3 2) % ^^yfrXux. 

(HFC-1 25). 1. 1. 2, 2-7 1 h^7;U 
tfPX*;/ (HFC-134). 1. 1. 1-h'J7;U 
*PX£V (HFC-1 43a) „ 1. 1 -v^JktP 
X*> (HFC-1 5 2 a) fc£<DH F CtfWSft 

sr - ' ~ 

[0081] *iM0?l*3 H F C - 1 3 4 a *d*TS 
HFC^tLTte. «fcy^(*W»Cttfilj7lHr % HFC — 
1 3 4a*54; HFC-1 34a/HFC-32=60 
~ 8 0 S»%/4 0 ~ 2 0 S*%©g-&% ; H F C - 1 
34a/HFC-32/HFC-12 5=5 0~70l 
fi%/ 1 5 ~ 3 5 SS%/ 5 ~ 1 9 . 9 9 
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